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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a production management system for 
semiconductor wafer in which a semiconductor wafer satisfying the product 
specifications of a client can be selected automatically in a short time, stock 
can be managed correctly and a production quantity becoming the base of 
production schedule can be managed. 

SOLUTION: A carrier density measurement data from a carrier density 
measuring unit 1, a measurement data from a dislocation density measuring 
unit 6, information of the number of sheets of wafer to be acquired through 
growth, previously prepared product specifications of client, and information 
of the ideal stock of semiconductor wafer are stored in a shared memory 3 
using computers 2, 4, 5, respectively. The computer 5 compares crystal 
characteristic data and the information of the number of sheets of wafer to 
be acquired with the product specifications of client and the information of 
ideal stock and extracts a semiconductor wafer satisfying the product 
specifications of a client. 
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* NOTICES * 



Japan Patent 0££ice is not responsible for any 
daxnages caused by the use o£ this tr€mslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The production-control method of the semi-conductor wafer characterized by to have a processing means 
extract the semi-conductor wafer which compares with product specification and said ideal stock-quantity information 
of said crystal property data and said wafer acquisition number-of-sheets information, and said customer a storing 
means store the product specification of the crystal property data at the time of growing up a semi-conductor single 
crystal, the wafer acquisition number-of-sheets information by growth, and the customer that prepared beforehand, and 
each of the ideal stock-quantity information on a semi-conductor wafer, and fiilfiUs said customer's product 
specification. 

[Claim 2] Said processing means is the production-control method of the semi-conductor single crystal wafer according 
to claim 1 characterized by including the processing which computes the ideal stock quantity of a semi-conductor wafer 
based on the leaving-the-garage information on the semi-conductor wafer which fiilfills the product specification for 
every customer in the past, and manages crystal growth quantity etc. 

[Claim 3] The carrier density measurement equipment which measures carrier concentration, and the transition density 
measurement equipment which measures a transition consistency. The 1st computer which incorporates the carrier 
density measurement value by said carrier density measurement equipment, The 2nd computer which incorporates the 
transition consistency by said transition density measurement equipment, The storage which memorizes the 
measurement data fi-om said 1st and 2nd computer. Input the ideal stock quantity information on a customer's product 
specification and a semi-conductor wafer etc., and store in said storage, and also The production-control method of the 
semi-conductor single crystal wafer characterized by providing the 3rd computer which extracts the semi-conductor 
wafer which fiilfills said customer's product specification using said measurement data read fi*om this information and a 
store. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the production-control method of the semi-conductor wafer 
for performing the automatic selection of a compound semiconductor single crystal wafer, and the inventory and volume 
management which were grown up by the boat method about the production-control method of a semi-conductor wafer. 

[0002] 

[Description of the Prior Art] In order that a semiconducting crystal may grasp the crystal property as a product after 
crystal growth, evaluation of a property is performed about some kinds of items. For example, in evaluation of the 
compound semiconductor single crystal grown up by the boat method, how many kinds of evaluation of a crystal 
property is performed about that item. The characterization by carrier concentration and dislocation density is important 
especially because of the decision of the application of a product, or a destination. 

[0003] The collection approach of data, such as carrier concentration and dislocation density, has been acquired from 
the crystal property measuring device assigned to each at dedication. In this case, about whether proper quantity 
manufacture of the product with which are satisfied of the specification of to which inquiry the actually manufactured 
semi-conductor single crystal being forced and (a) (b) customer is carried out, it acts as the help of each property data of 
two or more semi-conductor single crystals, and the data, such as a number of customer product specification and 
crystal growth, and decision and a check are performed by collating. 

[0004] Moreover, about how many crystals of what kind of property should be produced fi^om now on, the activity 
which investigates and checks the order-received information on the past actual production and the past shipment track 
record according to form, or the present condition by the help is done. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the production-control method of the conventional 
semi-conductor wafer, a comparison and collating with crystal property data and customer product specification, and 
grasp of the past actual production and a shipment track record are indispensable, need to collect a vast quantity of data, 
and require great time amount. In addition, after carrying out crystal growth in the case of a semi-conductor wafer 
product, this is sliced, in order to process it in the shape of a wafer and to produce conmiercially, it is difficult to grasp 
exact wafer acquisition number of sheets fi"om a crystal growth number simply, and it is performing all of these 
activities by the help in the present condition. However, when based on a help, in addition to the field of quality control 
and working eflSciency, it had become a problem also fi"om a viewpoint of compression of a shelf wholesale inventory 
on the occasion of increase of the amount of orders received and a volume. 

[0006] The purpose of this invention mistakes the semi-conductor wafer which fiilfills customer product specification 
for a short time, it selects automatically [ there is nothing and ], and it can perform proper stock control, and is to offer 
the production-control method of the semi-conductor wafer which can manage the volume used as the basis of 
production planning etc. 
[0007] 

[Means for Solving the Problem] The crystal property data at the time of growing up a semi-conductor single crystal as 
the 1st description, in order that this invention may attain the above-mentioned purpose, A storing means to store the 
product specification of the wafer acquisition number-of-sheets information by growth, and the customer who prepared 
beforehand, and each of the ideal stock quantity information on a semi-conductor wafer. The production-control method 
of the semi-conductor wafer characterized by having a processing means to extract the semi-conductor wafer which 
compares product specification and said ideal stock quantity information of said crystal property data and said wafer 
acquisition number-of-sheets information, and said customer, and fiilfills said customer product specification is offered. 
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[0008] Moreover, the carrier density ratf^rement equipment which measures carri^^ncentration as the 2nd 

description in order that this invention^Ry attain the above-mentioned purpose, ThSBnsition density measurement 
equipment which measures a transition consistency, and the 1st computer which incorporates the carrier density 
measurement value by said carrier density measurement equipment, The 2nd computer which incorporates the transition 
consistency by said transition density measurement equipment. The storage which memorizes the measurement data 
from said 1 st and 2nd computer, Input the ideal stock quantity information on a customer's product specification and a 
semi-conductor wafer etc., and store in said storage, and also The production-control method of the semi-conductor 
single crystal wafer characterized by providing the 3rd computer which extracts the semi-conductor wafer which fulfills 
said customer's product specification using said measurement data read from this information and a store is offered. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
Drawing 1 shows the configuration of the production-control method of the semi-conductor wafer of this invention. The 
computer 2 for incorporating carrier density measurement data is connected to carrier density measurement equipment 
1 , and the shared memory equipment 3 which can be written to coincidence is connected to this computer 2 from two or 
more computers. The computer 5 for performing the computer 4 for incorporating dislocation density measurement data, 
customer product specification registration processing, and ideal stock quantity registration processing is connected to 
shared memory equipment 3. The dislocation density measuring device 6 which outputs dislocation density 
measurement data is connected to the computer 4. Computers 2, 4, and 5 and shared memory equipment 5 are mutually 
connected by the network. 

[001 0] Drawing 2 is a flow chart which shows the example of processing of the production-control method of the semi- 
conductor wafer by this invention. The carrier density measurement data measured with carrier density measurement 
equipment 1 are incorporated by computer 2 for data incorporation (step 22). Moreover, the dislocation density 
measurement data (for example, a crystal lot name and measured value) measured by the dislocation density measuring 
device 6 is incorporated by computer 4 (step 21). The data 21 and 22 acquired by computers 2 and 4 are stored in shared 
memory equipment 3, respectively (step 24). Moreover, an operator (processing person in charge) inputs the data value 
of the number of sheets of the wafer acquired from the applicable lot from a computer 5 (step 23). 
[001 1] Table 1 shows the example of acquisition number of sheets according to tiie crystal property (measured value) of 
the single crystal wafer manufactured by the boat method, and crystal lot. 
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[001 3] Table 2 shows the customer requirement specification and the example of ideal stock quantity of a single crystal 
wafer by the boat method. 



[0014] 
Table 2] 
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[0015] The production-control person of a semi-conductor wafer inputs beforehand customer requirement specification 
data (for example, a "specification name" and "customer requirement specification") as shown in Table 2, and ideal 
stock quantity (stock quantity which it should actually have) from a computer 5, and stores this input data in shared 
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memory equipment 3. Although a cry^Mbt [A] and [B] will agree in the specificatafctspecification) of Table 2 when 
the. crystals set as the selection object semi-conductor wafer which fulfills cuMffer product specification are 
three lots ([A], [B], [C]) shown in Table 1 Since it does not amount to 1000 sheets of the ideal stock quantity shown in 
Table 2 even if it adds two acquisition number of sheets, a crystal lot [A] and [B], (300+400=700 sheet), warning is 
emitted fi*om a computer 5 so that it may have an inventory by addition. When crystal growth is not performed by the 
specification of current and [A] in response, it feeds back to an applicable process at the appearance to which crystal 
growth by the specification of [A] is performed. 

[0016] Here, the logic of crystal lot selection and stock control is explained. First, the production-control person of a 
wafer gains customer requirement specification and ideal stock quantity fi"om the specification name [A] inputted fi'om 
the computer 5. Based on this specification, comparison and collating with the measured value of the carrier 
concentration automatically incorporated by computers 2 and 4 and dislocation density and the wafer acquisition 
number-of-sheets data which the operator inputted are performed (step 25). By this comparison and collating, only the 
crystal lot corresponding to requirement specification is extracted, and stock control is performed (step 26). 
[001 7] For example, when [A] and a [B]2 ** crystal lot are forced to a specification name [A], the mortgage number of 
sheets (this example 700 sheets) is stored in shared memory equipment 3 as leaving-the-garage information (step 27). 
By retrieving this leaving-the-garage information for every period and every specification, the ideal stock quantity 
according to (step 28) and form is computed automatically (step 29), and is reflected in the volume at the time of 
production planning, or the decision of final ideal inventory number of sheets (step 30). The ideal stock quantity 
computed automatically determines final quantity based on the numeric value possible [ of an increase, a 10% decrease, 
etc. ] and computed ratio of the previous month 50%. By improving ideal inventory number of sheets every month, 
management precision is raised and the inventory of the optimal wafer and the volume of a crystal can be managed now. 
Thereby, without through a help, the automatic judging of a semi-conductor wafer which satisfies a customer 
specification can be performed, and it becomes possible to have the inventory always near an ideal. 
[0018] In the gestalt of the above-mentioned implementation, although the selection approach of a compound 
semiconductor wafer of having made it growing up by the boat method was explained, this invention is not limited to 
the boat method and can be applied also in other processes (for example, the raising method). When the raising method 
is used, changing the parameter used as the criteria of selection into [specific resistance] etc. from [carrier 
concentration] etc. needs to change into the parameter used as the key of each process. 

[0019] Moreover, in the gestalt of the above-mentioned implementation, although the parameter was used as the dyadic 
eye of [carrier concentration] and [dislocation density], since the precision of automatic selection is adjusted, it is 
possible to also make a parameter fluctuate. 
[0020] 

[Effect of the Invention] since the semi-conductor wafer which compares product specification and ideal stock quantity 
information of crystal property data and wafer acquisition number-of-sheets information, and a customer, and fiilfills 
said customer product specification was extracted according to this invention as explained above — a short time — and 
the optimal semi-conductor wafer which is mistaken and fulfills customer product specification that there is nothing is 
selected automatically, and it becomes possible to perform proper stock control and volume management. 
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